Altered kinetics of AMP deaminase by myosin binding.
AMP deaminase catalyzes the deamination of AMP to inosine 5'-monophosphate (IMP) and ammonia. Factors controlling the enzyme in muscle can rapidly promote high rates of IMP formation when ATP utilization exceeds supply. We evaluated whether binding of AMP deaminase to myosin, which occurs during intense contraction conditions, alters the kinetic behavior of the enzyme. Reaction kinetics of myosin-bound and free AMP deaminase were evaluated. Reaction kinetics of the free enzyme yielded a near-linear double-reciprocal plot with an expected Km of approximately 1 mM AMP concentration (AMP). In contrast, reaction kinetics of AMP deaminase became bimodal when bound to myosin. At [AMP] less than 0.15 mM, a high-affinity Km (0.05-0.10 mM) with maximal velocity approximately 20% that of free enzyme was evident. At [AMP] greater than 0.15 mM, the Km and maximal velocity values were similar to that of the free enzyme. The 10- to 20-fold higher affinity Km would allow for a higher rate of AMP deamination at the low [AMP] found physiologically. AMP deaminase binding to myosin also induced a marked resistance to orthophosphate inhibition (10 mM) in the presence of 50 microM ADP. Results were similar for purified preparations of AMP deaminase bound to myosin subfragment 2 and crude extracts obtained from contracting muscle. Our results add further support to the hypothesis that AMP deaminase binding to myosin serves an important role in control of enzyme activity in contracting muscle.